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Production and hosting by ElsevierAbstract Objective: The objective of this study was to evaluate the use of one titanium microplate
in the ﬁxation of displaced pediatric parasymphysial mandibular fractures.
Materials and methods: The study was conducted on 7 children in the mixed dentition stage with
displaced parasymphysial fracture. Patients’ age ranged between 5 years 9 months and 8 years
4 months with an average of 7 years 1 month. Fractured bone segments were exposed, reduced
and then ﬁxed using 1.5 linear microplates at the inferior border of the mandible using monocor-
tical screws, with 1.5 mm in diameter and 5 mm in length. Stainless steel wire was used as a tension
band by ligating the teeth around the fracture line. Patients were followed up for occlusion and
stability clinically and radiographically (panoramic X-ray and CT).
Results: According to clinical and radiographic post-operative follow-up, none of the patients
showed displacement of the ﬁxed bony segments.
Conclusion: The present study concluded that using one microplate with 1.5 monocortical micro-
screws and dental tension band by a stainless steel wire could be adequate for ﬁxing displaced
pediatric parasymphysial mandibular fractures. This technique has the following advantages:
decreases the amount of titanium used, decreases the risk of injury of the roots and teeth buds,
and decreases the cost and time of surgery.
ª 2009 King Saud University. All rights reserved.1. Introduction
Fractures of facial bones and mandible are uncommon in the
pediatric age group compared to adults. The impact of cranio-
facial trauma in pediatric population is minimized due to the
light weight and small size. The force of impact is absorbed
by the forehead and the skull rather than the face since the ra-
tio of cranial volume to facial volume is greater in children
than adults (8:1 at birth, 4:1 at 5 years versus 2:1 in adults).
Figure 1 Pre-operative panoramic X-ray of a displaced right side
parasymphysial fracture.
Figure 2 Pre-operative 3D CT scan of the same patient showing
the displacement of fractured bony segments.
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Figure 3 Chart showing the etiology in male and female
patients.
96 W.A. AbdullahBesides, pediatric facial bones are more resistant to fractures
due to their higher elasticity, poor pneumatization by sinuses,
thick surrounding adipose tissue, and stabilization of the man-
dible and maxilla by the unerupted teeth (Eppley, 2005; Hardt
and Gottsauner, 1993; Das et al., 2006; Haugrh, 2000; Martins
et al., 2003).
Excluding the nasal bones, the mandible is the most fre-
quently fractured facial bone in the pediatric patient. One third
of pediatric trauma patients with facial fractures have a man-
dibular fracture (Eppley, 2005; Norholt et al., 1993). The treat-
ment of pediatric mandibular fractures is controversial and
complicated by many factors such as tooth eruption, short
roots, developing tooth buds and growth, specially at the
mixed dentition stage (Posnick et al., 1993; Davis et al., 2001).
Rigid ﬁxation is a technique used in the management of fa-
cial fractures that has developed for more than 20 years. Used
primarily in adults for proper restoration of three dimensional
form and function, it has become the standard of care for adult
facial trauma victims. However, use in children is somewhat
controversial (Eppley, 2005; Martins et al., 2003; Oji, 1998).
Many studies have been done on infant animals showing
that plate ﬁxation across midfacial and cranial sutures lines
may result in growth retardation along these suture lines. Since
these studies were performed on infant animals with rapid fa-
cial growth patterns, it was difﬁcult to draw ﬁrm conclusions
with regard to human children. But these studies did highlight
the fact that rigid ﬁxation should be used cautiously in children
and only if other means of reduction and ﬁxation were not
achievable. If proper reduction of facial fractures is not achiev-
able by other means, rigid ﬁxation should be performed be-
cause the alternative of improper correction is unacceptable
(Eppley, 2005; McGuirt and Salisbury, 1987).
The goal of treatment should be an accurate, functional,
aesthetic three-dimensional restoration of pre-injury form
and function. If this requires rigid ﬁxation with plating, then
this must be done using monocortical screws at the inferior
border of the mandible to avoid damaging the underlying teeth
(Eppley, 2005; Hardt and Gottsauner, 1993; Martins et al.,
2003; Davis et al., 2001; McGuirt and Salisbury, 1987).
The commonly used osteosynthesis techniques for the ﬁxa-
tion of parasymphysial fractures is to use two miniplates, one
at the inferior border of the mandible and the other is above it
as a tension band to withstand the torsion forces in this area of
the mandible.
The objective of the study was to evaluate the use of one
titanium microplate in the ﬁxation of displaced pediatric para-
symphysial mandibular fractures.
2. Materials and methods
The study was conducted on 7 children (4 males and 3 females)
diagnosed clinically and radiographically (panoramic X-ray
and CT scan) to have displaced parasymphysial fractures
which needed open reduction and ﬁxation (Figs. 1 and 2). Pa-
tients were selected from the patients of Mansoura Dental Col-
lege outpatients and Zagazig University Hospital patients
during September 2004–August 2006. Cases that had any other
line of fracture were excluded from the study. Patients’ age
ranged between 5 years 9 months and 8 years 4 months with
an average of 7 years 1 month. Fractured right parasymphysial
side was recorded in 5 patients (3 males and 2 females) while inthe left side was recorded in 2 patients (1 male and 1 female).
The etiology of the fracture was a fall in 5 patients (4 males
and 1 female) while car accident was the cause in 2 female pa-
tients (Fig. 3).
Figure 4 Clinical photograph showing 1.5 mm microplate at the
inferior border and wire tension band around teeth.
Figure 5 Immediate post-operative panoramic X-ray showing
the proper alignment of the two bone segments.
Figure 6 The immediate post-operative 3D CT scan showing the
proper alignment of the two bone segments.
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less steel wire was used as a tension band by ligating the teeth
around the fracture line. Then through an intraoral incision,
fractured bone segments were exposed, reduced and when
proper occlusion was achieved, the reduced bony segments
were ﬁxed using one linear microplate at the inferior border
of the mandible using monocortical screws of 1.5 mm in diam-
eter and 5 mm in length. Four monocortical screws were used
in each patient, 2 on each side of the fracture line (Fig. 4).
Relationship between upper and lower teeth (occlusion)
was recorded while patients were still under the effect of gen-
eral anesthesia. Then it was recorded again while the patients
were in the recovery room after regaining their muscle tone.
Clinical follow-up for infection, extrusion, stability and the
occlusion were conducted at 7, 14, 21 and 30 days post-opera-
tively. Panoramic X-rays and CT scans were done for the pa-
tients immediately post-operatively and 3 months post-
operatively (Figs. 5–7).
For radiographic evaluation of bone stability, a line was
drawn on the inferior border of the mandible in both pano-
ramic X-rays and three-dimensional CT scan. The width of
the tooth was used to detect the magniﬁcation percentage be-
tween X-rays (Figs. 5–7).
3. Results
There was no infection in any of the patients and there was no
plate extrusion during the whole clinical follow-up period of 7,
14, 21 and 30 days.
Disturbance of occlusion was recorded in 3 patients (1 male
and 2 females) in the ﬁrst three post-operative days. By the 7th
post-operative day, all the three patients showed improvement
of the occlusion disturbance, approximating the same occlu-
sion recorded during the operation.
By gentle manual examination of stability of the ﬁxed
fracture, all patients showed excellent stability. All the
patients showed no displacement in any of the follow-upFigure 7 The 3 months post-operative 3D CT scan showing no
displacement of the ﬁxed two bony segments.
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investigation.4. Discussion
The incidence of maxillofacial fractures in children is con-
ﬁrmed as being generally rare although the incidence increases
with age (Seiji and Tokuzo, 2002).
In our study, falls and trafﬁc accidents were the two causes
of fractured mandible in children and this agreed with the
studies of Oji (1998), Seiji and Tokuzo (2002), Thore´n et al.
(1997), Guv¨en (1992), Stylogianni et al. (1991), Kaban (1993)
and Tanaka et al. (1993).
In our study, we found that boys had a greater likelihood of
suffering fractures than girls because of their activities which
was in agreement with the studies done by Posnick et al.
(1993), Seiji and Tokuzo (2002), Thore´n et al. (1997), Guv¨en
(1992) and Zachariades et al. (1990).
There are two philosophical approaches to management.
One is conservative therapy with soft diet and/or minimal
functional inter-maxillary ﬁxation (IMF). This relies on the
plasticity of the pediatric occlusion. The second approach ap-
plied in more complex fracture patterns in both the very young
and the more adult patient, uses techniques standard to adult
management. This includes rigid IMF and open reduction and
internal ﬁxation (ORIF) (Davison et al., 2001).
Recent literature reports showed a change in using ORIF in
fracture stablilization (Hardt and Gottsauner, 1993; Davison
et al., 2001; Anderson, 1995; Nixon and Lowey, 1990). The
risks of facial growth disturbance in ORIF has not been sup-
ported (Norholt et al., 1993). The potential damage to tooth
roots and follicles can be minimized with a careful technique
which places bicortical screws in the lower mandibular border
with monocortical screws placed in more superior plates (Dav-
ison et al., 2001; Nixon and Lowey, 1990). In our study, the
use of one microplate with 1.5 monocortical screws at the infe-
rior border of the mandible with a dental tension band ap-
peared to maximize the advantages of an ORIF technique
without any risk of injuring the teeth buds and without affect-
ing the stability of the fracture ﬁxation. The undisturbed sta-
bility of the fractured segments although ﬁxed by
microplates could be explained by understanding that fracture
healing is a dynamic process in which masticatory forces are
slowly intensifying and increasingly carried by the healing
bone (Feller et al., 2002).
Many cases were reported in which metal depositions were
found in the direct neighborhood of titanium microplates and
miniplates or in peripheral organs following osteosynthesis.
Size and amount of osteosynthesis material used should there-
fore be minimized as much as possible. The general rule in sur-
gery, namely that ‘‘as little alloplastic material as possible but
as much as necessary’’ should therefore be applied here as well
(Feller et al., 2002; Joursenson et al., 1997; Rosenberg et al.,
1993). According to this, we believe that in our study, we used
the least amount of titanium by using one microplate at the
inferior border and used only dental traction band instead of
using 2nd plate for traction, without losing the required stabil-
ity needed for fracture healing and decreased the risk of injury
to the roots or teeth buds.5. Conclusions
Using one microplate with 1.5 monocortical screws and dental
tension band appeared adequate for the ﬁxation of pediatric
mandibular fractures. The procedure had the beneﬁts of
decreasing the amount of titanium used, decreasing the risk
of injury of the roots and teeth buds, and decreasing the cost
and time of surgery.
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